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Comments provided by Toyota on 
the following Prior Art References 

JP 09-256886: 

With the apparatus of this prior art/ an inner pressure of the 
cylinder is calculated, and a fuel injection ratio is calculated from 
a differential pressure between this calculated inner pressure of 
the cylinder and a pressure of the fuel supplied to the injector. 
Then, a conduction time of the injector is calculated from a required 
fuel injection quantity and the calculated fuel injection ratio. 

Comments ; 

This prior art fails to reproduce the phenomenon wherein the fuel 
injection quantity becomes somewhat, a larger quantity in injection 
of a small quantity of fuel, and the fuel infection quantity becomes 
somewhat a smaller quantity in injection of a large quantity of fuel, 
by an inner pressure of the cylinder. 

With this prior art, when a rail pressure is low, an error becomes 
larger. 

JP 2000-54889A: 

With the apparatus of this prior art, an inner pressure of the 
cylinder is actually measured, and correction thereof is performed. 
Then, the fuel injection time , the igniting time and the like are 
controlled based on the inner pressure of the cylinder. 
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ABSTRACT : 



IDl xa9^ 



PROBLEM TO BE SOLVED: To precisely control a fuel injection quantity by computing a 
differential pressure between a cylinder internal pressure computed according to an 
operating condition and a fuel pressure supplied to an injector, computing a fuel injection 
rate on the basis of the differential pressure, and con-ecting a valve opening time of the 
injector on the basis of the fuel injection rate. 

SOLUTION: In a direct injection type engine provided with a throttle valve 101 throttling an 
intake passage in compliance with an operating condition and an injector 102 injecting fuel 
into a cylinder, a valve opening time of the injector 102 is controlled by means of a fuel 
injection quantity controlling means 103 according to the operating condition. The direct 
injection type engine is also provided with a cylinder internal pressure computing means 
104, which computes a pressure inside the cylinder according to the operating condition, 
and a differential pressure between the computed cylinder internal pressure and a fuel 
pressure fed to the injector 102 is computed by means of the differential pressure 
computing means 105. On the basis of the computed differential pressure, a fuel injection 
rate is computed by means of a fuel injection rate computing means 106, and then, a 
valve opening time of the injector 102 is corrected by means of a fuel injection quantity 
con'ecting means 107 on the basis of the fuel injection rate. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely control a fuel injection 
quantity by computing a differential pressure between a cylinder 
internal pressure computed according to an operating condition and a 
fuel pressure supplied to an injector, computing a fuel injection rate on 
the basis of the differential pressure, and correcting a vatve opening 
time of the injector on the basis of the fuel injection rate. 
SOLUTION: In a direct injection type engine provided with a throttle 
valve 101 throttling an intake passage in compliance with an operating 
condition and an injector 102 injecting fuel into a cylinder, a valve 
opening time of the injector 102 Is controlled by means of a fuel 
injection quantity controlling means 103 according to the operating 
condition. The direct injection type engine is also provided with a 
cylinder internal pressure computing means 104, which computes a 
pressure inside the cylinder according to the operating condition, and a 
differential pressure between the computed cylinder intemal pressure 
and a fuel pressure fed to the injector 102 is computed by means of the 
differential pressure computing means 105. On the basis of the 
computed differential pressure, a fuel injection rate is computed by 
means of a fuel injection rate computing means 106, and then, a valve 
opening time of the injector 102 is corrected by means of a fuel injection quantity correcting means 107 on the 
the fuel injection rate. 




basis of 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 



25.12.2002 
26.10.2004 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymaiii/wAAAYXaGR^ 5/12/2005 



Searching PAJ 



Page 2 of 2 



[Date of requesting appeal against exaffnner's dedsion of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent OfHce 



http://wwl9jpdl.ncipi.gojp/PAl/result/detaiymain/wAAAYXaG 5/12/2005 



JP,09.256886,A [CLAIMS] Page 1 of 1 



♦ NOTICES * 
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'3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The throttle valve to which an inhalation-of-air path is extracted according to a service condition, and the injector which 
injects a fuel in a cylinder. In the fuel-injection control unit of a direct injection type engine equipped with the fuel-oil-consumption 
control means which controls the valve-opening time amount Ti of an injector according to the detected operational status A cylinder 
internal pressure calculation means to compute the pressure Pc in a cylinder according to the detected operational status, A differential 
pressure calculation means to compute the differential pressure Pf of the conqsuted cylinder internal pressure Pc and the fuel pressure 
supplied to an injector, The fuel-injection control unit of the direct injection type engine characterized by having a rate calculation 
means of fuel injection to compute the rate K of fuel injection based on the computed differential pressure Pf, and a fuel-oil- 
consumption amendment means to amend the valve-opening time amount Ti of an injector based on the computed rate K of fuel 
injection. 

[Claim 2] The fuel-injection control unit of the direct injection type engine according to claim 1 characterized by having a crank angle 
detection means to detect a crank angle, and the detected crank angle and a cylinder internal pressure calculation means to compute the 
pressure Pc in a cylinder according to the inlet-pipe negative pressure produced in the downstream from a throttle valve. 
[Claim 3] The fuel-injection control unit of the direct injection type engine according to claim 2 characterized by having an inhalation 
air content detection means to detect an inhalation air content, a minimum flow-passage-area detection means to detect the minimum 
flow passage area of an inlet pipe, and the detected inhalation air content and an inhalation negative pressure calculation means to 
compute the inlet-pipe negative pressure produced in the downstream from a throttle valve according to the minimum flow passage 
area. 

[Claim 4] The fuel-injection control unit of the direct injection type engine of any one publication of three from claim 1 characterized 
by having a fuel-injecti on-timing decision means to determine fuel injection timing from an engine speed, and the determined fuel 
injection timing and a cylinder internal pressure calculation means to compute the pressure Pc in a cylinder according to the inlet-pipe 
negative pressure produced in the downstream from a throttle valve. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the fuel-injection control unit of a direct injection type engine. 
[0002] 

[Description of the Prior Art] In the direct injection type engine equipped with the injector which injects a fuel directly in a gas 
column, there is a thing equipped with the fuel-oil-consumption control unit which constitutes an injector from an electromagnetic fuel 
injection valve, and carries out duty control of the valve-opening time amount (injection pulse width) of an injector among 0 - 100% 
according to operational status. 

[0003] Through the pressure regulator, the fuel pressure with which the conventional direct injection type engine is led to an injector is 

adjusted for differential pressure with atmospheric pressure so that it may become fixed. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, tiie jump-spark-ignition engine which equipped the inlet pipe with the injector 
which injects a fuel is adjusted so that differential pressure with the inlet-pipe negative pressure from which the fiiel pressure led to an 
injector serves as back pressure of an injector through a pressure regulator may become fixed. When the injection rate (fuel quantity 
injected by per unit time amount) of an injector is kept constant and controls the valve-opening time amount Ti of an injector by this, 
demand fUel quantity is obtained. 

[0005] However, in a direct injection type engine, since the cylinder internal pressure used as the back pressure of an injector changes 
according to the crank angle and inlet-pipe negative pressure to which fuel injection is performed, but, the injection rate of an injector 
fluctuates and it has the trouble that the valve-opening time amount Ti of an injector is the same and that demand fuel quantity is not 
obtained. 

[0006] This is coped with, if it is in the fuel-injection control device of the direct injection type engine indicated by JP,4-1 16243, A, it 
has the sensor which detects cylinder internal pressure, and the valve-opening time amount Ti of an injector is amended based on the 
detected cylinder internal pressure. 

[0007] However, the trouble of causing complication of structure and causing the cost rise of a product can be considered by forming a 
cylinder internal pressure sensor. 

[0008] This invention is made in view of the above-mentioned trouble, and it aims at controlling fuel oil consumption correctly, 

without using a cylinder internal pressure sensor in the fuel-injection control unit of a direct injection type engine. 

[0009] 

[Means for Solving the Problem] The fuel-injection control unit of a direct injection type engine according to claim 1 The throttle 
valve 101 to which an inhalation-of-air path is extracted according to a service condition as shown in drawing 13 , In the fuel-injection 
control unit of a direct injection type engine equipped with the injector 102 which injects a fuel in a cylinder, and the fuel-oil- 
consumption control means 103 which controls the valve-opening time amount Ti of an injector 101 according to the detected 
operational status A cylinder internal pressure calculation means 104 to compute the pressure Pc in a cylinder according to the 
detected operational status, A differential pressure calculation means 105 to compute the differential pressure Pf of the computed 
cylinder internal pressure Pc and the fuel pressure supplied to an injector 101, It has a rate calculation means 106 of fuel injection to 
compute the rate K of fuel injection based on the computed differential pressure Pf, and a fuel-oil-consumption amendment means 107 
to amend the valve-opening time amount Ti of an injector 101 based on the computed rate K of fuel injection. 
[0010] The fuel-injection control unit of a direct injection type engine according to claim 2 is equipped with a crank angle detection 
means to detect a crank angle, and the detected crank angle and a cylinder internal pressure calculation means to compute the pressure 
Pc in a cylinder according to ^e inlet-pipe negative pressure produced in the downstream from a throttle valve, in invention according 
to claim 1. 

[001 1] The fuel-injection control unit of a direct injection type engine according to claim 3 is equipped with an inhalation air content 
detection means to detect an inhalation air content, a minimum flow-passage-area detection means to detect the minimum flow 
passage area of an inlet pipe, and the detected inhalation air content and an inhalation negative pressure calculation means to compute 
the inlet-pipe negative pressure produced in the downstream from a throttle valve according to the minimum flow passage area, in 
invention according to claim 2. 

[0012] The fuel-injection control device of a direct injection type engine according to claim 4 is equipped with a fuel-injection-timing 
decision means to determine an engine speed to fuel injection timing in invention of any one publication of three, and the determined 
fuel injection timing and a cylinder internal pressure calculation means to compute the pressure Pc in a cylinder according to the inlet- 
pipe negative pressure produced in the downstream from a throttle valve, from claim 1. 
[0013] 

[Function] In the fuel-injection control device of a direct injection type engine according to claim 1 , the rate of fuel injection of an 
injector 101 changes in connection with the pressure Pc in the gas column which is the back pressure of an injector 101 changing 
according to engine operational status, for this reason, the fuel quantity injected by the gas column in 1 cycle from an injector 101 is 
fluctuated according to the pressure Pc in a gas column, even when the valve-opening time amount of an injector 101 is the same. 
[0014] This invention computes the pressure Pc in a cylinder according to the detected operational status, and since it computes the 
differential pressure Pf of the computed cylinder internal pressure Pc and the fuel pressure supplied to an injector 101, computes the 
rate K of fuel injection based on the computed differential pressure Pf and amends the valve-opening time amount Ti of an injector 
101 based on the computed rate K of fiiel injection, it can amend the valve-opening time amount of an injector 101 accurately. 
Therefore, the cost cut of a product can be aimed at, without forming a cylinder internal pressure sensor like equipment before. 
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[0015] In the fuel-injection control device oK^direct injection type engine according to claim 2, the pressure Pc in a cylinder is 
computed according to the inlet-pipe negative pressure produced in the downstream from the detected crank angle and a throttle valve. 
TTierefore, the cost cut of a product can be aimed at, witfiout forming a cylinder internal pressure sensor like equipment before. 
[0016] The cost cut of a product can be aimed at in the fuel-injection control device of a direct injection type engine according to 
claim 3, without formmg the sensor which detects inlet-pipe negative pressure, in order to compute the inlet-pipe negative pressure 
produced in the downstream from a throttle valve according to the inhalation air content and the minimum flow passage area which 
were detected. 

-[0017] In the fiiel-injection control device of a direct injection type engine according to claim 4, since the pressure Pc in a cylinder is 
computed according to the inlet-pipe negative pressure produced in the downstream from the determined fuel injection timing and a 
throttle valve, the valve-opening time amount of an injector can be amended accurately. Therefore, the cost cut of a product can be 
aimed at, without forming a cylinder internal pressure sensor like equipment before. 
[0018] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on an accompanying drawing. 
[0019] As shown in drawing 1 , a direct fliel is injected in a gas column 4 from an injector 14 at the same time the engine 1 carried in a 
car inhales inhalation of air in a gas column 4 from a suction port 3 in connection with an inlet valve 2 being opened. This inhalation 
of air and the gaseous mixture formed with the fuel injected are compressed at a piston 5, ignition combustion is carried out with an 
ignition plug 6, exhaust air is discharged by the flueway 9 through the exhaust air port 8 in connection with an exhaust valve 7 being 
opened, and each of these strokes are repeated continuously. 

[0020] NOx is returned, while three way component catalysts 1 7 and 1 8 are installed, respectively and oxidize HC under exhaust air, 
and CO in the middle of a flueway 9. 

[0021] Inhalation air is inhaled by each gas column 4 through an inlet pipe 26 and each inhalation port 3 through an air intake duct 22 
and the throttle chamber 23 from an air cleaner 21 . 

[0022] The throttle valve 30 by which a closing motion drive is carried out with an accelerator pedal is infixed in the throttle chamber 
23. 

[0023] The bypass path 35 which opens the upstream and the downstream for free passage from the throttle valve 30 of the inhalation- 
of-air path 20 is arranged. The electromagnetic compensating air valve (ISC) 36 is formed in the middle of the bypass path 35. 
[0024] Duty control of the valve-opening time amount is carried out among 0 - 100%, and a compensating air vive 36 carries out 
feedback control of the idle rotational speed of an engine 1 to desired value by adjusting an inhalation air content according to an 
engine operation condition at the time of close [ of a throttle valve 30 ]. 

[0025] As shown in drawing 2 , the fuel stored by the fuel tank 59 is sucked up through the low voltage fuel pump 58, and is sent to 
the high-pressure fuel pump 57. The high-pressure fuel pump 57 feeds a fuel for the pressurized fuel from delivery and an accumulator 
56 to the injector 14 of each gas column to an accumulator 56. The fuel pressure of an accumulator 56 is adjusted so that differential 
pressure with atmospheric pressure may become a predetermined value through the pressure regulator which is not illustrated. The 
surplus fuel sent to an accumulator 56 is returned to the fuel tank 59 through the fuel return path 58 from the high-pressure fuel pump 
57. 

[0026] Duty control of the valve-opening time amount is carried out among 0 - 100%, and an injector 14 opens by the pulse signal sent 
from a control unit 13, and injects a fuel directly into a gas column 4. An injector 14 is controlled to open in the process in which an 
inlet valve 2 opens and inhalation of air flows into a gas colimm 4 from the inhalation port 3, and mixing of inhalation air and a fuel is 

aimed at. 

[0027] A control unit 13 inputs the inspired air volume Q detected with an air flow meter 40, the throttle opening TVO detected by the 
throttle opening sensor 42, the engine speed Ne detected by the engine-speed sensor 41, the circulating water temperature Tw detected 
with the cooling coolant temperature sensor 43, and controls injection injection pulse width Ti of an injector 14 according to these 
operational status. 

[0028] By the way, if it is in a fuel injection equipment equipped with the such direct injection type injector 14, in connection with the 
pressure Pc in the gas column which is the back pressure of an injector 14 changing according to the operational status of an engine 1, 
the rate of fuel injection of an injector 14 changes. For this reason, the fuel quantity injected by the gas column 4 in 1 cycle from an 
injector 14 has the trouble that the valve-opening time amount of an injector 14 is the same and of fluctuating according to the pressure 
Pc in a gas column but, 

[0029] This invention copes with this, inputs crank angle theta detected by the crank angle sensor 10 in a control unit 13, computes the 
rate K of fuel injection of an injector 14 based on the average value P of the negative pressure produced in crank angle theta and an 
inlet pipe 26, and amends the valve-opening time amount of an injector 14. 

[0030] The flow chart of drawing 3 shows the program which calculates injection pulse width Ti of an injector 14, and this is 
performed for every fixed period. 

[0031] Explanation of this inputs crank angle theta and the inlet-pipe negative pressure average P by Stepl first. 

[0032] Here, the inlet-pipe negative pressure average value P is calculated by the routine it is indicated to drawing 6 that mentions 

later. 

[0033] Then, according to a degree type, the amount y of strokes in crank angle theta is calculated by Step2. However, S is the total 

amount of strokes and L is the die length of a connecting rod 19. 

[0034] 

y=(S/2+L)-costheta-(L2-sin2theta) 1/2 -(1) 

Then, according to a degree type, the cylinder content volume V in the amount y of strokes is calculated by Step3. However, Vcyl is 
cylinder cylinder capacity and Vcomb is the die length of volume of combustion chamber. 

[0035] 

V=Vcylx(y/S)+Vcomb - (2) 

Then, according to a degree type, the cylinder internal pressure Pc is calculated from the inlet-pipe negative pressure P and the 
cylinder content volume V by Step4. However, cylinder content volume [ in / in Vive / the closed stage of an inlet valve 2 ] and k are 
the ratio of specific beat. 
[0036] Pc=(VivcAO xP - (3) 

Drawing 4 shows the relation of the cylinder internal pressure Pc to crank angle theta. Crank angle theta increases gradually according 
to going to a piston top dead center (TDC) from a piston bottom dead point (BDC), and the cylinder internal pressure Pc has the 
property of starting rapidly near a top dead center. 

[0037] Then, the differential pressure Pf of the friel pressure and the cylinder internal pressure Pc which are led to an injector 14 by 
Step5 is calculated. 
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[0038] Then, according to a degree type, aiffljcction rate K is calculated based on differential pressure Step6. However, KO is 

an injection rate in differential pressure PO. 
[0039] K=KOx(Pfi^O) 1/2 - (4) 

Drawing S shows the relation of the injection rate K over differential pressure PO. An injection rate K has the property which increases 
'gradually according to differential pressure Pf increasing. 

[0040] Then, according to a degree type, final fuel pulse width Ti is calculated by the degree type by Step? based on the demand fuel 
quantity Tp, an injection rate K, and the invalid injection time Ts. 
{0041] Ti=(Tp/K)+Ts - (5) 

Here, the demand fuel quantity Tp is calculated according to a degree type by another routine. However, it is the sum of the various 
correction factors which Kp made the circulating water temperature Tw etc. as the constant, and COEF made the parameter. 
[0042] 

Tp=KpxQ/NexCOEF - (6) 

In this way, the pulse signal corresponding to the calculated fuel oil consumption Ti is outputted to each injector 14, and fuel-injection 
control is performed. 

[0043] Based on the average value P of the negative pressure produced in crank angle theta detected by the crank angle sensor 10 as 
mentioned above, and an inlet pipe 26, the rate K of fuel injection of an injector 14 can be computed, and the valve-opening time 
amount of an injector 14 can be amended accurately. Therefore, it is not necessary to form a cylinder internal pressure sensor in 
equipment like conventionally, and the cost cut of a product can be aimed at. 

[0044] The flow chart of drawing 6 shows the routine which computes the inlet-pipe negative pressure average value P, and is 
performed for every fixed period in a control unit 13. 

[0045] Explanation of this first inputs crank angle theta, the inhalation air content Q, a circulating water temperature Tw, the throttle 
opening alpha, the opening beta of a compensating air valve 36, and an engine speed Ne by Stepl 1 . 

[0046] Then, based on the table shown in drawing 7 by the engine speed Ne, it asks for new mind rate rotational-speed part etan by 
retrieval by Step 12. 

[0047] Then, while asking for the opening area of a throttle valve 30 by retrieval based on the table shown in drawing 8 by the throttle 
opening alpha and asking for the opening area of a compensating air valve 36 by retrieval by Step 13 based on the table shown in 
drawing 9 by the opening beta of a compensating air valve 36, it asks for the airstream way gross area AA as the sum of the opening 
area of a throttle valve 30, and the opening area of a compensating air valve 36. 

[0048] Then, the opening rotational-speed air-flow-rate characteristic AADNV is calculated by the degree type based on an engine 

speed Ne and the airstream way gross area AA by Step 14. However, Ve is engine total cubic displacement 

[0049] 

AADNV=AA/(NexVe) - (7) 

Then, based on the table shown in drawing 10 with the opening rotational-speed air-flow-rate characteristic AADNV, it asks for the 
opening rotational-speed air flow Q HO by retrieval by Step 15. 

[0050] Then, based on the table shown in drawing 1 1 by the opening rotational-speed air flow Q HO, it asks for new mind rate flow 
rate etaq by retrieval by Step 16. 

[0051] Then, the new mind rate eta is calculated by the degree type by Step 17 based on new mind rate rotational-speed part etan and 
new mind rate flow rate etaq. 
[0052] Eta=etanx(l-etaq) +etaq - (8) 

Then, the inhalation negative pressure P is computed by the degree type from the inhalation air content Q, a circulating water 

temperature Tw, and the new mind rate eta. However, Vcyl is cylinder cylinder capacity and rho is air density. 

[0053] 

P=(QxTw) / (Vcylxrhoxeta) - (9) 

As mentioned above, based on the detected engine operation condition, the inlet-pipe negative pressure average value P can be 
computed, and the valve-opening time amount of an injector 14 can be amended accurately. Therefore, the cost cut of a product can be 
aimed at, without forming the sensor which detects inlet-pipe negative pressure. 

[0054] Next, in a control unit, the rate K of fuel injection of an injector may be computed as other operation gestalten based on the 
average value P of the negative pressure produced in determined fuel-injection initiation crank angle (fuel injection timing) thetainj 
and an inlet pipe, and the valve-opening time amount of an injector may be amended. 

[0055] The flow chart of drawing 12 shows the program which calculates injection pulse width Ti of an injector, and this is performed 
for every fixed period. In addition, the same sign is given to a corresponding point with drawing 3 . 

[0056] Explanation of this inputs fuel-injection initiation crank angle thetainj and the inlet-pipe negative pressure average P which 
were first determined by another routine at Stepl*. 

[0057] Then, according to a degree type, the amount y of strokes in fuel-injection initiation crank angle thetainj is calculated in Step2*. 
However, S is the total amount of strokes and L is the die length of a connecting rod. ' 

[0058] 

y=(S/2+L)-costhetainj-(L2-sin2thetainj) 1/2 - (1) 

Then, according to a degree type, the cylinder content volume V in the amount y of strokes is calculated by Step3. However, Vcyl is 

cylinder cylinder capacity and Vcomb is the die length of volume of combustion chamber. 

[0059] 

V=Vcylx(y/S)+Vcomb - (2) 

Then, according to a degree type, the cylinder internal pressure Pc is calculated from the inlet-pipe negative pressure P and the 
cylinder content volume V by Step4. However, cylinder content volume [ in / in Vive / the closed stage of an inlet valve ] and k are the 
ratio of specific beat. 
[0060] Pc=(VivcAO xP - (3) 

Then, the differential pressure Pf of the fuel pressure and the cylinder internal pressure Pc which are led to an injector by Step5 is 
calculated. 

[0061] Then, according to a degree type, an injection rate K is calculated based on differential pressure Pf by Step6. However, KO is 

an injection rate in differential pressure PO, 
[0062] K=KOx(Pf)PO) 1/2 - (4) 

Then, according to a degree type, final fuel pulse width Ti is calculated by the degree type by Step7 based on the demand fuel quantity 
Tp, an injection rate K, and the invalid injection time Ts. 
[0063] Ti={Tp/K)+Ts - (5) 
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The pulse signal corresponding to this calciRted fuel oil consumption Ti is outputted to each injector, an^iel-injection control is 

performed. 

[0064] Based on the average value P of the negative pressure produced in fuel-injection initiation crank angle thetainj detemined as 
mentioned above and an inlet pipe, the rate K of fuel injection of an injector can be computed, and the valve-opening time amount of 
an injector can be amended accurately. Therefore, the cost cut of a product can be aimed at, without fonning a cylinder internal 
pressure sensor like equipment before. 
[0065] 

^[Effect of the Invention] As explained above, according to the fuel-injection control unit of a direct injection type engine according to 
claim 1 According to the detected operational status, compute the pressure Pc in a cylinder, and the differential pressure Pf of the 
computed cylinder internal pressure Pc and the fuel pressure supplied to an injector is computed. The rate K of fuel injection is 
computed based on the computed differential pressure Pf, and since fhe valve-opening time amount Ti of an injector is amended based 
on the computed rate K of fuel injection, fhe valve-opening time amount of an injector can be amended accurately. Therefore, it is not 
necessary to form a cylinder internal pressure sensor like equipment before, and tiie cost cut of a product can be aimed at. 
[0066] The cost cut of a product can be aimed at without forming a cylinder internal pressure sensor like conventional equipment, in 
order to compute fhe pressure Pc in a cylinder according to the inlet-pipe negative pressure produced in the downstream from the 
detected craidc angle and a throttle valve according to the fuel-injection control device of a direct injection type engine according to 
claim 2. 

[0067] The cost cut of a product can be aimed at without forming the sensor which detects inlet-pipe negative pressure, in order to 
compute the inlet-pipe negative pressure produced in the downstream from a throttle valve according to the inhalation air content and 
the minimum flow passage area which were detected according to the fuel-injection control device of a direct injection type engine 
according to claim 3. 

[0068] The cost cut of a product can be airiied at without forming a cylinder internal pressure sensor like conventional equipment, in 
order to compute the pressure Pc in a cylinder according to the inlet-pipe negative pressure produced in the downstream from the 
determined fliel injection timing and a throttle valve according to the fuel-injection control device of a direct injection type engine 
according to claim 4. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 11 The system chart of the engine in which the operation gestalt of this invention is shown. 
[Drawing 21 Similarly it is the system chart of a fuel-supply system. 
[Drawing 3] The flow chart which similarly computes ftiel-injection pulse width Ti. 

[Drawing 4] The property Fig. showing the relation of the cylinder internal pressure Pc to crank angle theta similarly. 
[Drawing 51 The property Fig. showing the relation of the injection rate K over differential pressure Pf similarly. 
[Drawing 6] The flow chart which computes the same inhalation negative pressure average value P. 

[Drawing 7] The property Fig. showing the opening of new mind rate rotational-speed part etan to an engine speed Ne similarly. 
Prawing 8] The property Fig. showing the opening of throttle opening area to the throttle opening alpha similarly. 
[Drawing 9] The property Fig. showing the relation of the supplementary air valve-opening opening area to beta whenever 
[ supplementary air valve-opening ] similarly. 

[Drawing 10] The property Fig. showing the relation of the opening rotational-speed air flow Q HO to the opening rotational-speed air- 
flow-rate characteristic AADN similarly. 

[Drawing 11] The property Fig. showing the relation of new mind rate flow rate etaq to the opening rotational-speed air flow Q HO 

similarly. 

[Drawing 12] The flow chart which computes fuel-injection pulse width Ti which shows other operation gestalten. 
[Drawing 13] The Fig. corresponding to a claim showing invention according to claim 1. 
[Description of Notations] 

1 Engine 

2 Inlet Valve 

4 Gas Column 

5 Piston 

10 Crank Angle Sensor 

13 Control Unit 

14 Injector 

20 Inhalation-of-Air Path 
26 Inlet Pipe 

30 Throttle Valve 

31 Control Valve 

35 Bypass Path 

36 Compensating Air Valve 
40 Air Flow Meter 

42 Throttle Opening Sensor 

101 Throttle Valve 

102 Injector 

1 03 Fuel-Oil-Consumption Control Means 

104 Cylinder Intemal Pressure Calculation Means 

105 Differential Pressure Calculation Means 

106 Rate Calculation Means of Fuel Injection 

107 Fuel-Oil-Consumption Amendment Means 
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♦ NOTICES ♦ 



JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
.2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 12] 
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